Objective: This study aims to determine the clinical features which are helpful as significant indicators in the diagnosis of malignant and nonmalignant nonodontogenic orofacial tumors.
INTRODUCTION
Tumors of the orofacial region are a heterogeneous group of pathologic disorders with various histologic types and clinical behavior. [1] They may be reactive/inflammatory, benign, or malignant with diverse clinical behavior, biologic characteristics, and histologic types that affect various tissues in the oral and maxillofacial region. [2] Nonodontogenic tumors are those orofacial tumors which do not arise from the dental epithelial and mesenchymal. [3, 4] Similar to every orofacial tumor, they constitute a major health problem. Moreover, affected patients, especially in our environment, present late in the course of the disease with tumors that are advanced with increased morbidity and mortality. [2, 5] Early diagnosis of the orofacial nonodontogenic tumors is necessary to reduce morbidity and mortality and an understanding of their clinical presentation is essential in the histopathological diagnosis.
These clinical features can serve in predicting lesions that are benign or malignant. The aim of this study was to determine the clinical features of nonodontogenic tumors which are helpful as indicators in the diagnosis of malignant and nonmalignant nonodontogenic orofacial tumors.
MATERIALS AND METHODS
This was a prospective study performed on patients with swellings in the oral and maxillofacial region clinically suspicious of being tumors of nonodontogenic origin in a Nigerian Tertiary Health Institution, for a period of 9 months (March to November, 2013). Permission was obtained from the Ethics Committee of our health institution prior to the commencement of the study and individual patient consent was obtained. The sample size was calculated using the Cochran formula: [6] 
. For 95% confidence level, Z = 1.96, D = 0.05, for P, using 2.4% of incidence of orofacial tumor. [2] Using the above formula, a minimum sample size was calculated to be 36. Calculation for attrition (possible dropouts) was 2. Therefore, N + attrition = 36 + 2 = 38. In this study, for 95% confidence level and a 0.05 margin of error, a sample size of forty patients was used.
Inclusion criteria included patients of all age groups with clinical swellings suspected to be an orofacial nonodontogenic tumor arising from soft tissue or intraosseous lesion that consented to participate in the study and to have fine-needle aspiration cytology followed by surgical open biopsy done. Exclusion criteria included patients who were not willing to participate in the study, patients with swellings diagnosed simply as orofacial infections, patients with previously diagnosed orofacial nonodontogenic tumor after a surgical biopsy, patients with recurrent lesions with previous surgical biopsy diagnosis of orofacial nonodontogenic tumor, and patients diagnosed with odontogenic tumors. Patients' resume were obtained. Interviewer-administered questionnaires were used to collect the medical history of the selected patients, vis-à-vis the duration of the swelling, site, and associated symptoms. Clinical examination of the patients included extra-and intra-oral examination to determine if the swellings were hard, firm, soft, and fluctuant and if the swellings were soft tissue lesion or an intraosseous lesion. Radiographic investigations were done to determine the intraosseous lesions and their extent. Clinical photographs were also taken and documented. All cases had fine-needle aspiration cytology followed by open surgical biopsy done for definitive diagnosis. Data obtained from the study were checked for accuracy, entered into a computer data spreadsheet, and analyzed using the Statistical Package for Social Sciences (SPSS; version 17.0, Chicago, IL, USA). The statistical variables that were analyzed included the clinical and radiographic features as well as the histopathological diagnosis of the lesions. The level of significance was set at P < 0.05. Inferential analysis was done using Student's t-test and Chi-square, binary logistic regression, and adjusted odds ratio as appropriate.
RESULTS
0f the forty patients histopathologically diagnosed as nonodontogenic tumors within this study period, 25 (62.5%) were females and 15 (37.5%) were males giving a female to male ratio of 1.7:1 [ Table 1 ]. The age range of patients was 2-71 years with mean age of 36 ± 2I.9 years. The distribution of the gender among the age groups was statistically significant (P = 0.019). Female occurrence was seen in all age groups with the highest prevalence in the third decade (n = 6, 24.0%), whereas the highest prevalence in males was observed in the first decade of life (n = 5, 33%) and from the fifth decades of life [ Table 1 ].
Twenty-two patients (55.0%) had tumors involving multiple sites whereas 18 patients (45.0%) had lesions in solitary sites. The mandible and the preauricular area with four cases (10%), each was the most common solitary sites [ Figure 1 ].
The duration of swelling was between 1 week and 8 years with a mean duration of 71 ± 52.08 weeks. Twenty-five patients (62.5%) presented with pain. The patients in this study had rapidly growing swellings (n = 20, 50%) and slow-growing swellings (n = 20, 50%). There was associated discharge (n = 13, 32.5%), paresthesia (n = 3, 7.5%), and constitutional symptom (n = 11, 27.5%). Examination revealed swellings that were mostly firm (n = 30, 75%) with mobile swellings (n = 12, 30%) and fixed swellings (n = 28, 70%). The swellings measured between 2 cm and 14 cm in diameter with a mean diameter of 7.2 ± 3.19 cm. There were 18 (45%) patients with lymphadenopathy and 12 (30%) patients with ulcers. Aspirates obtained were mostly blood-stained tissue fluid (BSTF) (n = 28, 70%) and blood (n = 8, 20%) [ Table 2 ].
Radiolucent masses (n = 18, 45.0%) were mostly seen in this study. Six cases (15%) had radiolucent jaw lesions and six cases (15%) were masses showing radiolucent soft tissue expansion. In general, there was no significant association between the radiological appearance with histological diagnosis of the orofacial nonodontogenic tumors in this study (P = 0.795) [ Table 3 ].
Histopathological evaluation showed three different categories of the nonodontogenic tumors: Benign, reactive, and malignant lesions in this study. Twenty-nine (72.5%) cases were malignant, 8 (20%) were benign, and 3 (7.5%) cases reactive/inflammatory lesions. Malignant lesions were mainly non-Hodgkin's lymphoma (n = 12, 30%), which consists of the non-Burkitt type (n = 8, 20%) and Burkitt's lymphoma (n = 4, 10%) [ Figures 2 and 3 ]. This is followed by the salivary adenocarcinomas (n = 9, 22. 5%), which consists mostly of mucoepidermoid carcinoma (n = 6, 15%). There were four cases (10%) of squamous cell carcinoma. The benign lesions were mostly vascular tumors (n = 5, 12.5%) consisting of hemangioma (n = 2, 5%) and lymphangioma (n = 2, 5%). The reactive lesions included the peripheral giant cell granuloma (n = 1, 2.5%) and lymph node hyperplasia (n = 1, 2.5%) [ Table 4 ].
An association of the clinicoradiological features with the histopathological diagnoses of the nonodontogenic orofacial tumors showed overall a female predilection with a female to male ratio of 3.5:1 for the benign lesions, 2:1 for reactive lesions, and 1.2:1 for the malignant lesions. Among the malignant lesions, there was a male predilection for the non-Hodgkin lymphomas (male to female ratio 1.4:1), a female preponderance for the salivary adenocarcinomas (female to male ratio 2.5:1) and equal occurrence in both genders for squamous cell carcinoma. The malignant lesions mostly occurred in multiple sites, whereas the benign lesions were mostly in solitary sites. The malignant lesions (n = 20, 50%) were associated with painful swellings, whereas the nonmalignant lesions (benign and reactive lesions) were mostly painless (n = 6, 15%). Constitutional symptoms were associated with the malignant lesions (n = 11, 27.5%), especially the non-Hodgkins lymphoma (n = 6, 15%) and squamous cell carcinoma (n = 4, 10%). There was significant association between constitutional symptoms of the swellings and histological diagnosis of the nonodontogenic tumors (P = 0.016). Most of the malignant swellings were rapidly growing (n = 18, 45%). Most of the benign (n = 8, 20%) were slow growing swellings. The growth rate was observed to be significantly associated with the histopathological diagnosis of the nonodontogenic tumors (P = 0.013). Most of the malignant lesions were firm swellings (n = 26, 65%), especially the lymphomas (n = 12, 30%), whereas the benign lesions were mostly soft swellings (n = 5, 12.5%), especially the hemangiomas. There was a statistically significant association between consistency of the swellings and histological diagnosis of the nonodontogenic tumors (P = 0.002). Most of the malignant lesions were nonmobile swellings (n = 24, 60%). The mobile swellings were mostly the benign (n = 5, 12.5%) lesions. There was a statistically significant association between nonmobility and mobility of the swelling and the histological diagnosis of the malignant and benign nonodontogenic tumors, respectively (P = 0.004). A similar significant association between lymphadenopathy and histological diagnosis of the nonodontogenic tumors was also observed. Most of the malignant lesions (n = 17. 42.5%), especially the lymphomas (n = 9, 22.5%) and squamous cell carcinoma (n = 3, 7.5%) presented with lymphadenopathy. There were ulcers in 11 (27.5%) cases of the malignant lesions seen mostly in the salivary adenocarcinomas (n = 5, 12.5%) and squamous cell carcinoma (n = 4, 10%). BSTF was mostly aspirated from the malignant lesions (n = 24, 60%), whereas bloody aspirate was mostly found in benign lesions (n = 5, 12.5%), mostly the hemangiomas (n = 2, 5%). The nature of aspirate was significantly associated with histological diagnosis of the nonodontogenic tumors (P = 0.005) [ Table 5 ].
There was a statistically significant difference in the duration of the malignant and nonmalignant (benign and reactive) tumors (P = 0.006). The mean duration for the malignant nonodontogenic tumors was 49 weeks and that of nonmalignant nonodontogenic tumors was 129 weeks. A significant difference was also observed between the size of the malignant and that of the nonmalignant nonodontogenic tumors (P = 0.001). The mean size (in diameter) for malignant nonodontogenic tumors was 7.7 cm and that of the nonmalignant tumors was 6 cm [ Table 6 ]. The predictors of malignancy in this study were the rapid rate of growth of the swelling, the presence of lymphadenopathy, nonmobility of the mass, firm consistency, the nature of aspirates (BSTF), shorter duration, and size of the mass (large diameter). They were observed to be highly significant in the histopathological diagnosed nonodontogenic tumors. These features were further tested for the strength of association using the adjusted odd ratio, and the absolute predictors of malignancy after serial elimination using binary logistic regression were presence of lymphadenopathy (P = 0.035) and nonmobility of the swellings (P = 0.029) [ Table 7 ]. 
DISCUSSION
Orofacial tumors cause morbidity and mortality for people globally. Accurate diagnosis is essential for proper management of cases. This study focused on the nonodontogenic tumors, a group of tumors known to be frequent in the orofacial region as shown by previous reports. [7] [8] [9] In this study, the peak age groups of the nonodontogenic tumors seen were in the first and fifth decades of life. A study [9] reported the 4 th decade as the peak age group of orofacial tumors in their series. A younger mean age of 36 years was observed in this study, which is in contrast to that done by Parkins et al., [10] who observed a mean age of 40 years for all orofacial tumors studied. The younger mean age of the patients with nonodontogenic tumors observed in this study compared to previous studies on orofacial tumors [8, 11] was probably due to the clinical and demographic setting and also because most of the lesions in this study were malignant, the patients were more likely to present earlier for the treatment. There was a female predilection for orofacial nonodontogenic tumors, which agrees with the report by Lasisi et al. [11] on orofacial tumors. This may be due to the fact that females are more concerned with their facial appearance and present for treatment early because of the facial disfigurement associated with this swellings. The mandible and the preauricular area were the most common solitary sites in this study. Similarly, several studies [8, [11] [12] [13] have reported that the mandible is the site most commonly affected. A finding from a study [1] reported that the preauricular area is the most common site for the soft tissue tumors and the posterior parts of the mandible were the most common sites for intrabony tumors.
Twenty-five (62.5%) patients complained of painful swellings which may be attributed possibly to secondary infections or malignant lesions as shown by the presence of regional lymphadenopathy, constitutional symptoms, ulcers, or malignancy infiltrating nerves in the local sites. A study [10] reported pain in 41% of patients in their study of orofacial tumors. Moreover, another study [14] stated that the most common cause of pain is local tumor invasion and that the In another study, ulcers were reported in 29% of patients which is similar to the observation in the present study. They further observed the presence of regional lymphadenopathy in 9% of cases which is in contrast to the 45% reported in this study. The majority of the tumors in this study were malignant lesions which may explain the relatively higher occurrence of lymphadenopathy and this agrees with reports in scientific literatures that lymphadenopathy are associated with malignancies. [15, 16] The predominant radiological (imaging) pattern of the nonodontogenic tumors, especially the malignant type in this study, were radiolucent masses (45%) consisting mostly of radiolucent jaw tumors. A study [17] observed more of radiolucent masses which accounted for 87% of the malignant lesions studied. Huang et al. [18] reported that all the malignant jaw lesions in their study showed radiolucent features.
Histopathological diagnosis of malignant lesions was the predominant finding in this study accounting for 72.5% of the cases consisting mostly of non-Hodgkins lymphomas (30%) with the non-Burkitt type accounting for 20% and Burkitt's lymphoma accountings for 10% of the non-Hodgkins lymphomas. These findings agree with an East African study [19] which reported the predominance of malignant lesions (74.5%) among the orofacial tumors seen. Furthermore, Jaafari-Ashkavandi and Ashraf [1] reported non-Hodgkins lymphomas (Burkitt's and the non-Burkitt types) as the most common malignant lesion in their study. Salivary adenocarcinomas (22.5%) were the second most common malignant lesion in this study, consisting mostly of mucoepidermoid carcinoma (15%). Squamous cell carcinoma (10%) was the third most common malignant tumor found in this study. In contrast, Arotiba et al. [2] found squamous cell carcinoma as the most common malignant lesion accounting for 46% of the patients studied. Parkins et al. [10] also reported squamous cell carcinoma (64%) as the most common malignant tumor followed by the lymphomas (17%), whereas Gupta et al. [20] found squamous cell carcinoma and adenocarcinomas to be more frequent than non-Hodgkin's lymphoma in their study.
Among the nonmalignant, nonodontogenic tumors were the benign and reactive lesions. The benign lesions were more commonly seen (12.5%), consisting mostly of vascular tumors with hemangioma and lymphangioma accounting for 5% each. Similarly, a study [1] reported hemangioma as the most common benign lesion among the orofacial tumors studied. In contrast, a study [19] reported fibromas as the most common benign lesion accounting for 26.7% of their series. The reactive tumors were rare in this study (7.5%), consisting of one case each of peripheral giant cell granuloma, lymph node hyperplasia, and orofacial granulomatosis.
In this present study, clinical indicators of Burkitt's lymphoma were a rapidly growing swelling in a young patient with expansile radiolucent jaw mass and dental anarchy, whereas the non-Burkitt types are associated more with lesions in the older patients. This is in agreement with Bosco et al., [21] who did a clinicoradiological review of 19 cases of Burkitt's lymphoma. It also agrees with the assertion by a study [22] that observed from their clinical findings that young patients with rapidly expanding nodal and extranodal masses in endemic areas suggest Burkitt's lymphoma. They also stated that if these clinical presentations are seen in adults, with lymphadenopathy, a clinical suspicion of lymphoma possibly non-Burkitt type of non-Hodgkin's lymphoma should be made. Clinical indicators of squamous cell carcinoma of the orofacial region in this study were a history of a short duration, with painful ulcers, associated lymphadenopathy, and radiolucent masses. These features are consistent with reports by Müller and Slootweg [23] that correlated the clinical and radiological aspects of squamous cell carcinomas of the oral cavity to their histological findings. Our study also show that palpable swellings arising from a salivary gland having a possible history of initial slow growth in some cases and recent rapid growth that are nonmobile, with or without pain and lymphadenopathy and with or without nerve involvement or numbness is more likely to be a salivary adenocarcinomas. This is comparable to other reports. [24] [25] [26] Lesions clinically suspected and then histopathologically diagnosed as vascular tumors in this study were associated with bloody aspirates. [27, 28] The benign lesions however were characterized by slow growing painless masses that are usually mobile. Lymphadenopathy is not a feature except in the reactive lymph node hyperplasia. [29, 30] Some authors have related clinical features of orofacial tumors to histopathological diagnosis. [14, 10, 12] With respect to the above findings, this study has identified clinical indicators that may be useful as index of suspicion in the histopathological diagnosis of nonodontogenic orofacial tumors. Therefore, observations from this present study suggest the need to classify such clinical indicators as follows: 1. Clinical indicators which were not significantly associated with the histological diagnosis of the nonodontogenic tumors. These include the patients' gender, sites of the lesion, presence or absence of pain, discharge, numbness, effect on the teeth, ulcers, and radiological patterns of the tumors 2. Clinical indicators that were significantly associated with the histological diagnosis of the nonodontogenic tumors. These include the duration, rate of growth, constitutional symptoms, size of the tumor, consistency of the swelling, and the nature of aspirate 
